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ESPOHT  ON  PRSLIMIMRT  IHVSSTIGATIONS 


The  objects  of  this  stud7  were:  (l)  to  determine  the  time  required 
to  ripen  winter  pears  to  a  good  edible  condition  at  different  teoiper- 
atures;  (2)  to  determine  the  feasibility  of  using  the  U.  S*  Department 
of  Agriculture  Pressure  Tester  as  a  guide  to  the  ripeness  of  pears  that 
had  been  removed  from  cold  storage  to  the  ripening  room;  and  (3)  to 
determine  the  effect  of  teo^eratures  of  53®       and  k^^  on  pears  that 
had  been  partially  ripened  at  65*. 

Pears  that  are  placed  on  the  retail  market  directly  from  cold 
storage  are  usually  dry  and  hard  and  must  be  kept  for  several  days  by 
the  consumer  before  they  are  fit  to  eat.    The  consumer,  as  a  rule»  pre- 
fers to  buy  fruit  that  is  ready  for  immediate  use.     The  dealers  on  the 
other  hand  prefer  pears  that  are  firm  enough  to  be  hsuidled  without 
bruising. 

In  this  study  it  was  found  that  pears  removed  from  the  ripening 
room  at  6.0  pounds  pressure  were  still  firm  enough  for  handling  by  the 
wholesalers  without  bruising,  yet  would  soften  to  an  edible  condition 
within  2  or  3  days.    However,  the  time  required  for  pears  to  soften  to 
6.0  pounds  pressure  varied  with  different  lots,  and  time  could  not  be 
used  as  a  reliable  guide  for  removing  pears  from  the  ripening  room  (Fig.  17). 

In  commercial  practice,  pears  are  sometimes  removed  from  the  ripen- 
ing room  and  subjected  to  lower  temperatures  either  while  they  are  still 
in  the  hands  of  the  wholesalers  or  during  transfer  to  the  retailer.  Due 
to  lack  of  indoor  storage  facilities,  wholesalers  generally  stack  pears 
and  other  fruits  outside  of  their  stores  while  awaiting  sale  to  the  re- 
tailers. As  most  of  the  winter  pears  are  marketed  during  winter  months, 
fruit  handled  in  this  manner  is  usually  subjected  to  low  temperatures. 

Studies  were  also  made  of  the  effect  of  holding  unripened  pears  at 
U5*>y.  for  two  and  three  weeks  before  transferring  them  to  the  65®  ripen- 
ing room.    These  studies  were  not  completed  due  to  mechanical  difficulties 
with  the  refrigeration  equipment. 


Material  and  Methods 

The  present  study  was  conducted  from  October  19^  to  April  19^9» 
the  work  being  done  in  New  York  City  and  Beltsville,  Maryland.  Different 
lots  of  Bosc  and  Anjou  pears  were  furnished  by  the  Oregon- Washington- 
California  Pear  Bureau  from  commercial  carlot  shipments  as  they  arrived 
at  the  terminal  markets  in  Washington,  D.  C. ;  Baltimore,  Maryland;  and 
New  York  City.    Pertinent  data  on  each  lot  will  be  found  in  Table  1  and 
Table  2. 


Core  temperatures  were  U8uall7  taken  on  arriral  of  the  car  at  the 
terminal  market.    Firmnees  was  determined  bj  means  of  the  pressure 
tester  equipped  with  a  5/16"  plunger  at  pared  spots  on  three  sides  of 
each  fruit.     Color  was  determined  by  comparison  with  the  U.  S.  D.  A. 
Standard  G-round  Color  Chart  for  Apples  and  Pears  in  Western  States.  This 
chart  is  graduated  into  four  shades:  No.  1  •>  green,  No.  2  -  light  green, 
No.  3  -  greenish  yellow,  and  No.  k  -  yellow. 

The  following  terms  and  abbreviations  were  used  to  describe  the 
condition  of  the  pears  at  the  various  sampling  dates: 

a.  fiipeness  -  Hard  (H),  Firm  (F),  Firm  Ripe  (FR),  Eipe  (R),  or 

Overripe  (OR). 

b.  Texture  -  Woody,  Crisp,  Mellow,  Soft,  Very  Soft,  or  Mealy. 

c.  Juiciness  -  Lacking,  Juicy  or  Watery. 

d.  Flavor  -  Lacking,  Mild,  Full,  or  Flat. 

Internal  breakdown  was  recorded  as  Slight,  Moderate  or  Severe. 
The  area  in  which  the  breakdown  occurred  was  also  noted. 

Upon  receipt  of  each  new  lot  at  Beltsville,  Md. ,  a  sample  of  ten 
pears  of  each  size  was  examined.    Pressure  test  readings  were  made, 
ground  color  was  recorded  and  the  fruit  tasted  for  ripeness,  texture, 
juiciness,  flavor,  and  dessert  quality.    Twenty  to  25  pears  of  each 
size  were  placed  in  ^5**^*  and  55®  storage  and  the  remaining  pears  were 
placed  in  a  ripening  room  maintained  at  65®  auid  85  percent  humidity. 
Usually  after  one,  two,  and  fo\ir  days  at  65®  the  pears  were  sampled  and 
transfers  made  to  U5 ®  and  55 ®»    At  intervals  thereafter,  the  fruit  from 
each  temperature  was  sainpled.    The  length  of  the  interval  between  sampl- 
ing depended  on  the  rate  of  ripening.    When  samples  of  any  treatment 
showed  approximately  50  percent  breakdown,  all  pears  of  that  treatment 
were  removed  from  storage  and  counts  made  of  the  sound  and  broken  down 
fruit.    At  New  York  City  the  same  procedure  was  generally  followed 
except  that;  (1)  ground  color  was  not  recorded,  (2)  in  practically  all 
cases  the  tests  were  ended  after  10  days,  (3)  the  temperature  of  the 
ripening  room  was  generally  6S®  and  the  humidity  around  75  percent. 

It  should  be  noted  that  each  lot  of  pears  consisted  of  not  more 
than  two  boxes  in  New  York  City  and  six  boxes  in  Beltsville,  Maryland. 
These  boxes  were  placed  in  the  ripening  room  with  lids  removed  and  an 
air  space  between  all  boxes.    This  enabled  the  fruit  to  warm  up  faster 
than  a  carload  lot  would  when  held  at  the  same  temperature.     The  saall 
saaq^les  of  20  to  25  pears  of  each  size  transferred  to  U5«  and  55®^» 
storage,  also  reached  the  desired  temperatures  more  rapidly  than  had 
they  been  held  in  lidded  boxes. 


Sue  to  various  difficulties*  all  lots  were  not transferred  at  1»  2> 
and  h  days  to  55*'!'.  and  U5 Tiiis  accounts  for  only  12  or  I3  lots  being 
considered  for  certain  temperature  com'binations  in  the  Beltsvillet 
Maryland*  Anjou  tests.    As  only  small  numbers  of  pears  were  used  in  the 
transfers  only  6  or  7  examinations  were  possihle  for  each  ten^jerature 
combination.    However,  the  pear  samples  usually  lasted  long  enough  to 
carry  them  through  to  prime  eating  quality  and  the  beginning  of  internal 
breakdown. 

Observations  and  Results 

All  charts  (Figures  1  to  17)  are  presented  as  averages  of  the 
different  lots  with  part  of  the  text  based  on  them.    As  this  is  a  pre- 
liminary report*  data  on  individual  lots  are  not  presented  in  detail* 
but  are  used  as  a  basis  for  statements  made  in  the  text. 


Bosc  -  Few  York  City.  —  Bight  lots  of  Bosc  pears  were  held  in  a 
ripening  room  at  58 »F.    Jive  of  these  were  transferred  to  55*  and  U5* 
immediately  and  after  1*  2  and  U  days  in  the  ripening  room.     The  aver- 
age softening  of  the8e51otB  is  shown  in  Figure  1. 

When  held  at  6S^F.  continuously, the  pears  softened  to  6.0  pounds 
on  an  average  of  3-1/2  to  k  days  (Fig,  1).    They  were  edible,  but 
slightly  crisp,  at  a  pressure  test  of  3  "to  ^  pounds  after  7  days.  Best 
eating  condition  was  attained  below  3  pounds  pressure,  reached  after 
7  to  IG  days  (Table  3). 

At  55*^»  continuously, the  pears  required  an  average  of  5-1/2  to 
6  days  to  soften  to  6.0  pounds  which  was  reached  at  68®,  in  3-1/2  to  U 
days  (Fig.  1).    Pears  at  55®  showed  more  shrivelled  stem  ends  than  those 
of  the  same  firmness  in  the  68®  room.    This  may  have  been  due  to  the 
longer  period  required  to  reach  ripeness  or  possibly  to  lower  humidity. 

At  U5*F.  continuously,  the  fruit  failed  to  soften  appreciably  even 
when  held  as  long  as  IS  days.    However,  the  grittiness  often  disappeared 
while  the  fruit  was  still  firm,  one  lot  showing  little  grit  at  7^9 
pounds  pressure  test.    This  was  not  observed  in  pears  held  at  55®  and 
68®.     Stem  ends  seemed  to  shrivel  more  at  U5®  than  at  55*  or  68®. 

Vfhen  held  only  1  day  at  68  ®F.  and  then  kept  at  55  ®t  the  pears  be- 
came moderately  juicy  at  7«0  pounds  pressure  which  was  reached  in  about 
5  days.    They  were  of  good  eating  quality  at  k  pounds  pressure  which 
was  reached  in  about  8  days,  and  better  still  after  10  days  when  the 
pressure  was  about  3  pounds. 

When  held  1  day  at  6S«>r.  and  then  kept  at  U5«,  none  of  the  lots 
became  edible  within  10  days  after  arrival.     Some  shrivelling  and 
occasional  internal  breakdown  was  noted. 

When  held  for  2  days  at  68 ©F.  and  then  kept  at  55 the  eating 
quality  was  good  at  U.5  pounds  pressure  which  was  reached  in  about  7 
days.     Some  shrivelling  was  noted  at  about  3.0  pounds  pressure  which 
was  reached  after  10  days. 
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When  held  at  6S»y.  for  2  days  and  then  kept  at  ^5®»  the  pears  be- 
came fairly  edible  at  6.0  pounds  pressure  test  after  10  days.  Best 
eating  quality  developed  when  the  fruit  had  softened  to  U  pounds  pressure 
or  less.    Much  shrivelling  of  stem  ends  was  observed. 

When  held  U  days  at  6S«r.  and  then  kept  at  55 the  pears  developed 
best  dessert  quality  at  3*0  pounds  pressure  test  or  below.    They  softened 
to  this  point  in  about  10  days.    Some  shrivelling  and  occasional  internal 
breakdown  was  observed  after  10  days  at  55** 

When  held  k  days  at  SS^T.  and  then  at  H5»,  the  pears  had  good  eating 
quality  at  k.Q  pounds  pressure  test.    Shrivelling  at  the  stem  ends  and 
core  discoloration  started  in  about  10  days. 

The  rate  of  ripening  at  the  different  tenqperatures  was  determined 
on  the  basis  of  the  pounds  softening  per  d&y  to  reach  6*0  pounds  at 
each  temperature  except  ^5*  at  which  temperature  the  pears  did  not 
always  reach  6.0  pounds,  particularly  in  the  lots  at  New  York  City  that 
were  held  for  only  10  days.    On  this  basis  the  pears  softened  at  the 
rates  of  1.35»  0. SS  and  O.OS  pounds  per  day  at  6S«,  55®  and  U$S 
respectively.    Bzpressed  another  way.  the  pears  ripened  about  50  per- 
cent faster  at  68 «  than  at  55*  and  11  times  faster  at  55*  than  at  ^5*« 

These  tests  indicated  that  the  Bosc  pears  bectune  edible  when  they 
softened  to  6.0  pounds  or  below.    The  time  required  to  reach  this  firm- 
ness varied  with  the  temperature  at  which  the  pears  were  held.  It 
appears  that  one  or  two  days  in  the  ripening  room  was  not  long  enough 
to  soften  the  pears  enough  so  that  they  would  reach  the  consumer  in 
good  edible  condition  under  normal  marketing  conditions. 

The  market  condition  of  different  lots  of  Bosc  pears  after 
different  lengths  storage  at  68 oT.  are  shown  in  Table  3.    These  data 
indicate  the  variations  that  may  be  expected  between  different  commercial 
lots  of  fruit. 

Softening  of  the  3  lots  received  between  October  26,  19^  and 
November  8,  19^8  is  shown  in  figure  2  and  of  the  last  2  lots  received 
between  November  I5,  I9US  and  December  6,  19^8  in  Figure  3.    The  latter 
2  lots  were  firmer  on  arrival  and  softened  more  rapidly.    These  differ- 
ences are  probably  due  to  inherent  differences  in  the  ftuit  from 
different  sources  rather  than  to  time  of  arrival  on  the  market*  since, 
with  comparable  f^it,  that  received  later  in  the  season  would  normally 
be  softer  (except  with  lots  that  have  lost  their  ripening  capacity). 


Bosc  -  Belteville,  Meiryland  —    Six  lots  of  Bosc  pears  were 
placed  at  65*2'.  for  ripening  and  transferred  at  intervals  to  55*  emd 
^5*.    Average  softening  when  held  continuously  at  each  of  these  teniper- 
atures  is  shown  in  Figure  k.    Softening  at  55©  and  U50  after  different 
interv«ds  in  the  ripening  room  (65*)  is  shown  in  Figure  5* 


In  these  teste  it  vae  found  that  at  a  pressure  test  of  about  6.C 
pounds  the  fruit  was  in  a  good  condition  for  removal  from  the  ripening 
room  for  wholessile  marketing.    At  this  stage  in  the  ripening  process  the 
fruit  was  still  firm  enough  for  handling  without  excessive  bruising,  but 
soft  enough  to  complete  the  ripening  in  2  to  3  days  to  a  point  where  it 
was  suitable  for  eating.    Pruit  with  a  pressure  test  of  about 
pounds  was  satisfactory  for  eating  although  still  somewhat  firm.  Prime 
eating  condition  with  full  development  of  juice  and  aroma  did  not  develop 
until  the  fruit  softened  below  k,0  pounds  pressure. 

The  average  pressure  test  readings  for  6  tests  of  fruit  held 
continuously  at  65®^'.*  55®  and        are  shown  in  Figure  k  and  those  for 
the  fruit  held  at  55**  and  ^5°  after  different  intervals  at  65 •  are  shown 
in  Figure  3» 

At  65®!'.  continuously,  these  pears  softened  to  6.0  pounds  pressure 
in  5  days.    At  this  ti.me  they  were  suitable  for  wholesale  marketing. 
They  reached  best  eating  quality  at  an  average  pressure  of  about  k  pounds 
after  about  7  days.     The  pears  became  very  soft  and  started  to  show  in- 
ternal breakdown  after  11  to  Ik  days  at  this  tea^erature  (Table  U). 

At  55®^«  these  pears  softened  to  6.C  pounds  pressure  test  in  about 
7  days.     They  were  of  best  eating  quality  at  3« 7  pounds  pressure  which 
was  reached  after  12  days.    After  1^+  days  they  generally  became  overripe. 

When  held  at  k^^I,  pears  softened  to  6.C  pounds  pressure  test  after 
15  days.     They  were  of  best  eating  quality  at  U, S  pounds  pressure  test, 
reached  after  20  days. 

The  average  rate  of  softening  at  65S  55®  and  U5®  (to  6  pounds 
pressure  test)  was  1.18,  0.S7  and  0.39  pounds  per  day,  respectively. 
Using  this  as  a  measure  of  ripening  rate  the  Bosc  pear  ripened  36  per- 
cent faster  at  65®  than  at  55*  and  123  percent  faster  at  55®  than  at 
1+5 

Pears  held  for  1  day  at  the  ripening  temperature  of  65 did  not 
soften  and  in  some  lots  showed  a  higher  pressure  test  than  when  first 
placed  in  the  ripening  room  (Fig.  U).  When  removed  from  the  ripening 
room  after  1  day,  pears  required  an  additionid  7  days  at  65®,  11  days 
at  55 •f  and  19  days  at  ^5®  to  reach  their  best  eating  condition.  These 
pears  remained  in  good  eating  condition  after  I3  days  at  65*,  1^  days 
at  55®,  and  21  days  at  k^^. 

Pears  held  in  the  ripening  room  for  2  days  required  an  additional 
6  days  at  65®?.,  7  days  at  55®  and  15  days  at  U5®  to  reach  their  best 
eating  condition.    They  remained  in  good  eating  condition  for  12  d&ys 
at  65®,  1^  days  at  55  ®»  and  20  days  at  U5®. 

Pears  held  in  the  ripening  room  for  U  days  required  in  addition, 
an  average  of  U  days  at  65 ®F. ,  5  days  at  55 «,  and  10  days  at  k^^  to 
reach  their  best  eating  condition.    These  pears  remained  in  good  eat- 
ing condition  for  10  days  at  65©,  I3  days  at  55 «,  and  IS  days  at  U5». 
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Softening  of  the  first  3  lots  received  between  October  1,  19^ 
and  November  15,  19^8  is  shown  in  figure  6  and  softening  of  the  last  3 
lots  received  between  November  l6,  I9HS  and  December  15»  19^  is  shown 
in  figure  7*    There  does  not  seem  to  be  any  significant  difference  in 
the  wa7  the  fruit  softened  and  ripened  between  lots  of  pears  received 
during  these  different  periods  of  the  marketing  season. 

From  these  results  it  appears  that  the  pressure  tester  can  be  used 
as  a  guide  in  determining  the  ripeness  of  Bosc  pears  for  commercial 
handling.    When  these  pears  softened  to  6.0  pounds  pressure  test,  they 
were  ready  for  removal  from  the  ripening  room  into  wholesale  marketing 
channels.    The  best  eating  quality  came  below  k,Q  pounds  pressure.  These 
figures  seem  to  apply  to  all  temperatures  and  temperature  combinations 
used  in  these  investigations.     It  also  appears  that  k  days  at  the  ripen- 
ing temperature  of  65 ^J"-  is  generally  long  enough  for  pears  similar  to 
those  used  in  this  test.    Pears  held  at  65 ^  for  only  1  or  2  days  were 
slow  in  reaching  their  best  eating  condition,  and  did  not  soften  suffici- 
ently during  the  time  the  ii^olesaler  would  normally  want  to  hold  them. 
Pears  held  continuously  at  65®  remained  edible  for  about  lU  days  after 
being  placed  in  the  ripening  room. 

Anjou  ~  New  York  City.  —  Nine  lots  of  Anjou  pears  were  placed  at 
68 ®F.  for  ripening  and  7  of  these  were  transferred  at  intervals  of  1,  2 
and  U  days  to  55°  and  ^5**    Average  softening  of  the  7  lots  is  shown  in 
Figure  8. 

Pears  held  at  68^1*.  continuously,  softened  to  6.C  pounds  pressure 
in  an  average  of  k-l/2  days.    At  this  time  they  were  suitable  for  re- 
movstl  froin  the  ripening  rooa.    The  best  dessert  quality  occurred  at  an 
average  pressure  test  of  3*0  poxinds  or  below  which  was  readied  in  7  days. 

At  55'*^«  continuously,  these  pears  softened  to  6,0  pounds  pressure 
test  in  about  6-1/2  days.    They  were  best  for  eating  at  3»0  pounds  or 
less  pressure  test,  which  was  reached  in  10  days. 

Pears  held  at  k^^T,  continuously,  only  softened  from  an  average 
pressure  test  of  13*9  pounds  to  an  average  pressure  test  of  12.2  pounds 
in  10  days. 

The  rate  of  softening  (to  6  pounds)  at  the  different  temperatures 
was  1.75»  1»18  and  0.17  poxands  per  day  at  68©,  55°  and  ^5®  respectively. 
On  this  basis  the  ripening  rate  was  only  kS  percent  faster st  68»  than 
at  55°  but  nearly  60O  percent  faster  at  55°  than  at  U5°. 

When  the  average  pressure  test  of  these  pears  dropped  to  about 
6.0  pounds,  they  were  in  good  condition  for  removal  from  the  6S®P. 
ripening  room  for  wholesale  marketing.    At  this  stage  in  the  ripening 
process  the  fruit  was  firm  enough  for  handling  without  excessive  bruis- 
ing, but  soft  enough  to  complete  the  ripening  in  2  to  3  days.  Prime 
eating  condition  with  full  development  of  juice  and  flavor  did  not  occur 
until  the  fruit  softened  below  3«5  pounds  pressure  test. 
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Pears  held  in  the  ripening  room  for  one  day  only  softened  from  an 
average  pressure  test  of  I3. 9  to  I3.2  pounds.    They  required  an  additional 
6  days  at  68 •F.  or  S  days  at  55®  to  reach  their  best  eating  condition. 
Pears  transferred  to  U5*  after  1  day  in  the  ripening  room  softened  only 
to  an  average  of  10* 8  pounds  pressure  in  10  da^s. 

Pears  held  in  the  ripening  room  for  2  days  required  an  additional 
5  days  at  68 »r,  or  7  days  at  55*  to  reach  their  best  eating  condition. 
Pears  transferred  to  ^5^  ^ad  only  softened  to  an  average  of  8.1  pounds 
pressure  test  after  10  days. 

Pears  held  in  the  ripening  room  for  k  days  required  an  additional 
3  days  at  68 ©P.  or  U  days  at  55*  to  reach  their  best  dessert  quality. 
When  placed  at  ^5*  after  k  days  at  68«,  pears  softened  to  5*0  pounds 
pressure  test  in  about  3  days,  but  were  only  of  fair  eating  quality. 
After  10  days  they  had  softened  to  an  average  pressure  test  of  k.k  pounds 
but  still  were  not  of  best  dessert  quality. 

The  average  softening  of  k  lots  received  early  in  the  season  be- 
tween November  29*  13^8  and  December  6,  19^  is  shown  in  figure  9  and 
of  3  lots  received  late  in  the  season,  between  January  3,  19^  and 
January  10,  19^^*       figure  10.    The  results  do  not  show  any  significant 
difference  in  softening  and  ripening  that  could  be  attributed  to  time  of 
arrival  on  the  maurket. 


Anjou  -  Beltsville,  Maryland.  —  fourteen  lots  of  Anjou  pears  were 
placed  in  a  65 ®f*  ripening  room  and  part  of  these  were  transferred  at 
intervals  of  1,  2  and  k  days  to  53®  and  45®*    The  rate  of  softening  when 
held  continuously  at  65  S  55®  and        is  shoim  in  figure  11.    The  rate 
of  softening  at  55®  and  ^5®  following  different  periods  at  65®  is  shown 
in  figure  12. 

There  was  no  significant  difference  observed  between  the  softening 
of  pears  received  early  in  the  season  and  those  received  later  on 
(figs.  13»  1^»  15t  and  16).    However,  it  was  noted  that  the  degree  of 
firmness  on  arrival  affected  the  length  of  time  these  pears  required  to 
soften  to  6.0  pounds  pressure  test.    The  lU  lots  were  divided  into  3 
groups  on  the  basis  of  average  initial  pressure  tests:  group  1,  lots  bel- 
low 10.5  pounds  pressure  test;  group  2,  lots  between  10.5  and  12.0 
pounds  pressure  test;  group  3t  lots  12.0  pounds  pressure  test  and  over, 
figure  17  shows  the  average  softening  at  65®f«  for  the  3  groups. 

At  65 ®f*  continuously,  the  pears  softened  to  6.0  pounds  pressure 
test  in  3  to  5  days,  depending  on  the  initial  pressure  test  (fig.  17)« 
They  were  of  best  eating  quality  at  about  3*5  pounds  or  less  pressure 
test  which  was  reached  after  7  days.    After  I5  days  the  pears  were  gen- 
erally overripe  or  too  soft  for  retail  sales  (Tatile  6). 

At  55®'-  continuously,  the  pears  softened  to  6.0  pounds  pressure 
test  in  about  7  days.  These  pears  were  still  of  good  dessert  quality 
after  20  days. 


I 


-  g  - 


At  ^^7.  eontlnuoTiBlj,  the  pears  softened  to  6.0  pounds  pressure 
test  after  I3  days.    These  pears  nalntained  good  dessert  quality  after 
more  than  21  days. 

The  average  rate  of  softening  (to  6  pounds)  was  1.3^»  O.SO  and 
O.U5  pounds  per  day  at  65  ®t  55*  and  ^•y.  t  respectively.    On  this  basis 
the  rate  of  ripening  was    6S  percent  faster  at  65®  than  at  55®  and  JS 
percent  faster  at  55*  than  at  ^5*«    ^«  increase  in  the  rate  of  ripen- 
ing with  temperature  was  about  the  same  between  65®  and  55*  in  lots  of 
both  Bosc  and  Anjou  held  at  New  York  and  fieltsville  but  between  53®  and 
450  the  difference  was  much  greater  in  lots  held  at  New  York  than  in 
those  held  at  Beltsville.    The  reason  for  this  has  not  been  determined. 

Pears  held  in  the  ripening  room  for  1  day  required  an  additional 
6  days  at  65*1'. »  10  days  at  55®»  and  17  days  at         to  reach  their  best 
eating  quality.    These  pears  remained  in  good  eating  condition  for  Ik 
days  at  650,  20  days  at  55 «,  and  28  days  at  U5®. 

Wien  held  in  the  ripening  room  for  2  days,  pears  required  an 
additional  5  days  at  65*r.  t  9  days  at  55 •»  and  I6  days  at  ^5®  to  reach 
their  best  eating  condition.    They  remained  in  good  eating  condition 
for  13  days  at  65 »,  I9  days  at  55 and  26  days  at  U50, 

Pears  held  in  the  ripening  room  for  U  days  required  an  additional 
3  days  at  65®?.,  5  days  at  55 •»  and  10  days  at  U5®  to  reach  their  best 
eating  quality.  They  remained  in  good  eating  condition  for  11  days  at 
65*,  17  days  at  55     and  22  days  at  U5«. 

In  the  1^  lots  of  AnJou  pears  it  was  noted  that  the  larger  fruit 
generally  softened  slightly  faster  and  was  of  higher  quality  than  the 
smaller  sized  fruit.    As  both  sizes  were  being  ripened  under  identical 
conditions,  it  is  possible  that  the  smaller  size  pears  might  have  been 
less  mature  when  picked  than  the  larger  size  pears.    This  difference  in 
time  of  ripening  and  in  quality  between  sizes  was  not  noted  in  the  6 
lots  of  Bosc  pears. 

Several  lots  of  Anjou's  became  flat  and  mealy  instead  of  ripening 
with  good  quality.    This  was  most  evident  in  a  few  lots  shipped  late  in 
the  storage  season.    However,  in  general  there  was  no  significant 
difference  in  quality  between  lots  received  early  and  those  received 
late  in  the  season  as  some  of  the  latter  developed  very  good  flavor 
when  ripened* 

These  AnJou  pears  usually  did  not  become  yellow  until  they  had 
reached  prime  eating  condition  or  were  slightly  past  prime.    Some  lots 
attained  a  greater  degree  of  yellow  than  others,  the  reason  for  which 
was  not  determined. 


Oonclaglons 


Jroffi  results  of  the  pretent  studies  it  appears  that  the  U.  S.  D.  JL. 
pressure  tester  equipped  vith  a  ^/l6''  plunger  can  be  used  to  deteradne 
when  the  pears  hare  hecome  soft  enough  to  be  reoored  frosa  the  ripening 
room  and  placed  on  the  wholesale  aarket.    The  pears  were  generall7 
sufficiently  firm  for  handling  when  softened  to  6.0  pounds  pressure  test. 
After  softening  to  this  pressure  they  required  2  or  aore  days  to  reach 
good  eating  quality.    After  they  became  ripe,  they  remained  in  satisfactory 
condition  without  breakdown  at  6^«?.  for  about  10  days.    Being  ripe»  how- 
erer,  such  pears  would  require  careful  handling  to  aroid  bruising. 

The  results  so  far  indicate  that  3^  hours  in  a  65^?.  ripening 
room  is  not  long  enough  to  soften  pears  to  a  suitable  condition  for 
«lioles€uLe  handling.    TSie  pears  usually  softened  sufficiently  in  U  days 
at  65®  to  reach  prime  eating  condition  2  to  3  days  later,  and  usually 
were  not  too  soft  for  wholesale  and  retail  handling. 
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Table  No.  3  -  Condition  of  different  lots  of  Boec  pears  at  different  stages  of 

ripeness  when  held  at  68**T,     A- Stage  suitable  for  wholesale  market 
ing;  B-Stage  suitable  for  retail  marketing;  C-Optimum  dessert 
quality;  B-Beginning  of  "brealrdown.    New  York  -  19^8 


Average 

Lot  No,  Days  Pressure  Test  Hemarks 

A3  6.6  Dry 

B         U  U, 7  Juicy  and  edible  -  Right  for  a  retail  store 

1  C         7  3«3  Too  soft  for  hauling  or  prepackaging,  Good 

for  retail  sales.     Better  than  above  for 
eating. 

D       10  3«0  Very  Juicy  -  start  of  interna]  breakdown. 

A        U  5.5  Slight  ripeness 

2  D         7  3*2  Very  Juicy  -  good  edibility  -  fresh  appearance. 

Last  day  to  keep  in  retail  store  -  start  of 
internal  breakdown 

A3  6.6  Slight  edibility  and  medium  Juiciness. 

3  D         7  3»1  Very  Juicy  -  good  edibility  -  fresh  appear- 

ance.   Last  day  to  keep  in  retail  store  - 
start  of  internal  breakdown. 

A3  7*7  Signs  of  ripeness. 

U  B        6  3»7  Slight  crispness  or  grittiness. 

0         8  3.U  Not  yet  fully  soft. 

A        k  5.0  Good  edibility  -  slightly  crisp. 

5  C         7  3.U  Juicy  -  not  fully  soft. 

A        2  5.^  Pears  showing  pressures  of  U.O  to  5.0  very 

Juicy,  sweet,  excellent  eating,  few  soft  - 

6  Others  crisp  but  edible. 

B         U  Slightly  crisp  -  good  eating. 

0         7  ^.2  Crisp  to  soft  -  good  eating  -  heavy  decay. 

A        7  ^.2  Good  eating  -  not  zoo  soft  -  Good  appearance. 

709  3.0  Juicy  -  best  for  eating. 

A        k  5.6  Good  flavor.    Fairly  good  eating  -  slightly 

crisp  -  moderately  Juicy. 
8  B         7  3*9  Better  eating  and  Juicier  than  above,  31, crisp. 

0       10  3.0  Qooi  eating  -  right  for  retail  gales. 


Table  Fo.  k  -  Condition  of  different  lots  of  Bosc  pears  at  three  steles 

of  ripeness  when  held  at  65*         A-Stage  suitable  for  wholesale 
marketing;  B- Stage  suitable  for  retail  marketing  or  optimua 
dessert  quality;  C-Past  prime  eating  condition  and  beginning 
of  breakdown.    Beltsville,  Md,  -  19^8-1+9 


Pressure 


)t  Ho, 

Days  at 

Test 
(Pounds) 

ly 

Ripeness 

Flavor 

Remarks 

1 

A 

6 

^.8 

7R  -  R 

Flat  &  Lacking 

B 

8 

3.9 

R 

Mild  to  SI.  Lacking 

SI.  Me^y 

c 

Ig 

OR 

Breakdown 

2 

A 

6,0 

TR 

Flat 

B 

7 

3.9 

1 

Mild 

c 

16 

Past  Prime 

Breakdown 

3 

A 

2 

7.S 

F  -  PR 

— ~— 

B 

7 

3.5 

R 

Full 

Prime 

C 

11 

Flat-Past  Prime 

Breakdown 

If 

A 

4 

7.0 

y 

B 

7 

3.9 

R 

Mild  to  Lacking 

C 

11 

R  -  OR 

Mild  to  Lacking 

SI.  Mealy 

5 

A 

7 

FR  -  R 

Kild  to  SI.  Lacking 

B 

11 

R 

SI.  mild  to  Full 

C 

lU 

R  -  OB 

Lacking  to  Flat 

6 

A 

\ 

5.7 

F  -  FR 

Mild 

B 

7 

u.u 

R 

Mild  to  Full 

C 

18 

OR 

Mild  to  Flat 

Breakdown 

1  f  Abbreviations  -  Ripeness;    F  -  Firm;  FR  -  Firm  Hit>e;  R  -  Ripe;  OR  -  Overripe. 

A  letter  that  is  underlined  more  nearly  describes  the  condition  than  the 
others  in  the  combination,  as  FR-R  means  firm  ripe  to  ripe» mostly  ripe. 


TaHs  ^0,  5  -  Condition  of  different  lots  of  Anjou  pears  at  P  or  3  stages  of 
ripeness  when  held  at  6S*  F,    A-Stage  suita'ble  for  wholesale 
marketing;  3-Stage  suitable  for  retail  marketing  and  consumption: 
C-Ootimun  dessert  quality.     Hew  York  -  19^8 


Days  at  Average 

f.  Pressure  Test  Remarks 


A  6  S, 9  edible  -  G-ood  for  prepackaging  = 

C  9  3«5  Could  not  be  prepacked  and  teuled. 

Excellent  for  immediate  eating, 

A  H  9«3  Too  hard  and  dry  to  eat. 


2  C  7  30*+  Juicy  and  good  edibility. 

Ah  5.2 

3  C         10  3.0  Juicy,  soft,  excellent  for  eatingo 

k  k  8.1 

1^  C  7  3.0  Soft  and  fairly  juicy. 

A  ^  8,2  Hard  and  dry  showing  no  ripeness. 

5  B  7  3.^  Slight  crispness  -  possible  to  handle 

in  wholesale. 

C         10  3,0  Right  for  eating  and  retail. 

k  k  6.6  Dry  and  inedible. 

6  B          7  3*3  Juicy  and  good  eating. 
C         10"  3.0  Best  condition. 

A  U  9.3 

7  C  7  3.0  Too  soft  for  hauling  -  Jaicy,  excellent 

eating  and  good  for  retail  sale, 

A3  7.S  Slight  edibility. 

8  B          U  KO  Slightly  crisp. 
C          7  3*0  Best  condition, 

A3  5.5  Can  still  be  trucked. 

B  k  5,0  Softer  ones  3,5  to  5.0,  good  to  fair 

9  dessert  quality. Otherg  not.  edible.  Juicy, 
C           7  3.0  Excellent  dessert  quality.    Very  Juicy  - 

fresh  ap-oearance 


Table  No.  6  —  Condition  of  different  lots  of  Anjou  pears 
at  three  stages  of  ripeness  when  held  at  65*1*.  A-Stage 
suitable  for  wholesale  marketing;  B-Stage  suitable  for 
retail  marketing  or  optimum  dessert  quality;  C-Past  prime 
eating  condition  and  beginning  of  breakdown.  Beltsville, 
Maryland    -  19US-^9. 
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1  -  Abbreviations  -  Ripeness;    P  -  Pirn;  PR  -  Firm  Ripe;  R  -  Ripe;  OR  -  Overripe. 
A  letter  that  is  underlined  more  nearly  describes  the  condition  than  the 
others  in  the  combination,  as  PR-R  means  firm  ripe  to  ripe  mostly  ripe. 


^  CU  O  «)  V£>  J-  OJ 

H  iH  r4 


